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Scheme 1  Synthesis of ANTA”! and DNAT"

CHINESE JOURNAL OF ENERGETIC MATERIALS

3.1.2 1,2, 4-ZEREWLEY
3-ffHE-1,2,4-=M-5-F (NTO) S HEh 2R H A
BHER SR LG . R NTO B 5 R %K
K(pK,=3.67) HHF LI ZMEN & ae A LTI
S A R R SRR L2 (Scheme 2)

NO,
0 HN HN—(
/ "\ o \
HZN/<N/NH2 + HCOOH —>O¢<N/N AOJ\N/N
H H H
NTO

inorganic salts . . .
[NHy" Na™, K", etc. | NTO'

N +
NH
AN 3 :
( 7/ , etc.} NTO

organic salts [ N—NH
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Scheme 4 Synthesis of 5-ATZ by the improving way
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%1 AZT.GZT .TAGZT fy:fEt?
Table 1 Properties of AZT \GZT and TAGZT

compound Ty /C p/ g+ cm™ AH?/k) « mol™ Hso /cm D/m - s p/GPa
AZT >200 1.530 +443.5 21.4 7600 18.7
GZT >240 1.538 +409.6 >320 7100 15.5
TAGZT 196-197 1.602 +1074.3 25 9050 29.2

Note: T, , is melting point, p is density, AH{is heat of formation, Hs, is characteristic drop height, D is detonation velocity, p is detonation pressure.
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Scheme 10  Synthesis of LLM-116!*'
Scheme 11  Synthesis of LLM-116 by the improving way'**’

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2015 % #2334 %64 (594-605)



598

kPl KRBT, SkE, FhE T, o

DU e R R BE L S W S M D R AN ITER 55
Wy I, R AR FLAT v 5 U e A B R, 220
SEVEBF AR S 1, A R 9 BE SR R G 4 R K

fE .
4 HKZE

2 SR A 50 7= AR R A 4 A 1R IR
(GN) K HATA Py A — S AR o 3% 28 00 & A8 7 [ A
HA PR E R JHENRER T AR MR &5k S
B

W2 AR Sz A 390 v o7 ] o Sk 322 11 s i 1 6L /<
R AR . AR & A i 45. 9% , fE & ik~ 53 i
FEHRKE . AHER VR N AR & A 0 = SRR LA = KA
AU ()RR (2) R R EERA (3)
T SRR B A, PR O e T T AR A A R A
A7 4 0 BAT — 7 MR 3 o R 28 SR & 2B R e R
HAR A B S, B SOR ARl HA 70% ~80% .

DL GN 2y 2 SRR AU A 3R 3w R T 6 =X
A MR ( BCN) A 2 3 U4k 771, il R 58 ( SINO, ) | i 4
MR Bk (AP) i SR BI (KP) &8 AE S Bl AL 7], A7 1) 38
M 5-ATZ %5 5 F ALY AE R B R, i 28
T AR SRR B AR R IR BN A A R
A HAG B i Ea E DY, 2005 4E Ivan V. Men-
denhall 2" fF5¢ & B, 7 LL GN S #kkE, BCN &
PR FAIY J 2E FREC 7 v, i A 4 A 235 D e 1) 4 Tk
FIB A% 6 A7 A0 M 2 155 TC 5 R S 1) [) ) AS B AIG P RO
2006 4F, Autoliv 24 7 WE5E % B, £ GN/BCN it
T A BT #5380 1% ~10% AP 3% 4 J& 5 R
L AEAS 34 0.03 mol - g7 YR MR R, IF H BCN
il A% W WA /25 4018 &k 40 it ™= 2B 1 HCL, A3 R s 2> T 7
ER R NPt o

®2 GONBSRR AR A PERE

Table 2 Performances of GN-based gas generant

mass fraction

formulation CN/BCN/Cu(CH,N;)OH Y o4 N P 5
/mm - s /g +cm
/AL, O,
A 45.26/33.22/20.02/1.50 16.76 0.43  2.05
B 45.97/52.53/0/1.50 13.21 0.54 1.91

Note: u is burning rate (under 6.9 MPa), n is burning rate pressure expo-

nent, p is density.

P A8 G (9 28 7 RO ORE O = a2k A IR K
(TAGN) , HA T 0 58. 68% , A R 4 i AR 2 1,
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SIL R I ( DAGN) Fl TAGN (Scheme 12) .
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Scheme 12  Synthesis of AGN . DAGN and TAGN'*"
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Scheme 13 Synthesis of GA"*”’
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Scheme 16  Synthesis of NNHT!*"
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Scheme 17  Synthesis of TAAT"™
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Scheme 18 Synthesis of DATZO, ™’
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ﬁw‘w’:
N N—N
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Scheme 19  Synthesis of BT
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Scheme 20  Synthesis of DHT""’
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Scheme 21 . Synthesis of DAAT™’
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Scheme 22  Synthesis of BTATZ!*"
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Scheme 23  Synthesis of BTATz '
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Scheme 24 Synthesis of CL-201™*"
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Scheme 26  Synthesis of DAF!’
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Scheme 27  Synthesis of DAOAF!”’
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Research Progress in Gas Producing Fuel for Gas Generant

ZHANG Kai'?, SHI Da-xin'*, ZHANG Qi'*, SUN Ke-ning'*, LI Jia-rong'*
(1. School of Chemical Engineering and Environment, Beijing Institute of Technology, Beijing 100081, China; 2. Beijing Key Laboratory of Chemical Power
Source and Green Catalysis, Beijing 100081, China)

Abstract. The composition and application of gas generantt were briefly introduced. The explosive performances and research pro-
gresses in the domestic and foreign synthesis for azole, guanidine and azine etc. gas producing fuel were mainly reviewed. The
performances of traditional azide gas generants were compared, pointing out that new gas generant having the advantages of high
gas producing amount, fast burning rate, low combustion temperature, good thermal stability, good process performance, non-
toxicity, and green environmental protection is the focus of future research.
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